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JOHN WAT T E, 


| 
SURVEYOR any ENGINEER, | 


| 


For the better Drainage of the South and Middle Levels i 
of the Fens, and other Lands bordering upon each Side 
of the River Ouſe, and amending the Outfall of the 
ſaid River, by 4 New Cut 4 Chan nel from Eau-Brink L 


"2M Lynn; | | 
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RE PO 


N purſuance of an Order to me directed from ſeevral 

gentlemen, proprietors of lands in the South and 
Middle Levels of the fens, called Bedford-Level ; and 
of thoſe lands in the County of Norfolk, a WO 
each fide of the river Ouſe 


By which I 0 deſired to take the fall, levels, ſound- 
ings, &c. of the ſaid river and channel, from above St. 


German's Bridge, to a certain place in the haven, or bay, 
B 2 called 


called the Crutch, about two miles below the Port of Lynn; 
and to give my opinion in reſpect to a new cut or chan- 
nel (formerly propoſed by Mr. Kinderley) to be made from 
a place called Eau-Brink, about three quarters of a mile 
below St. German's Bridge, acroſs the lands, to about a 
quarter of a mile above Lynn-Harbour ; and what effect 
ſuch cut or channel might have upon the drainage of the 
ſaid Levels, Marſhland, and other lands, bordering upon 
(and draining into) the river Ouſe; and how far it might 
prove ſalutary or detrimental to navigation up and down the 
ſaid river, and to the Harbour of Lynn; 


In conſequence of ſuch inſtructions, I proceeded upon 
the buſineſs in the latter end of March, 1791, beginning 
at St. German's Bridge, and took the ſoundings or depths 
of water in the ſaid river at low-water, upwards to Polver's 
Goale, above St. Peter's Church, and found it to be from 
ſix to eleven feet and a half deep, except where the current 
ſets acroſs the channel, and caſts up ſand-banks and ſhoals, 
at which place it was from four to four feet and a half 
deep. From St. German's Bridge 1 took the ſoundings 
downwards to the Crutch, and found the water was of 
various depths, from ſixteen inches to fifteen feet, as appears 


by the line and ſcale of tend with _ ſoundings herewith 
delivered. 


| The river above St. German's Bridge, and to about four 
furlongs below the ſame, is confined by jetties; and is 
in width about two hundred and ſeventy- five feet. The 
bridge has a Water- way of one e hundred and fixty-fix feet. 

From 


e 
From Eau-Brink to a little above the Port of Lynn, the 
channel was from ſixteen inches to fifteen feet deep, un- 
confined, and running in a ſerpentine courſe, between 
banks placed from one to ſix furlongs aſunder, through 
high ſhifting ſands and ſhoals, ſo that it is continually 
changing from one fide to the other, as the flow and ebb 
of the tide, or a rough ſea, operates; the current cheques 
in from one ſhore to the other; and, ſetting hard againſt 
the banks, forms eddies and pools under the ſame, fif- 
teen, and ſometimes twenty, feet deep at low water. In 
ſtormy weather and ſpring tides, the water from ſo expanded 
a ſurface being agitated, daſhes violently againſt the banks, 
ſo lacerates and tears them that they are in imminentdanger 
of breaches, and rendered ſo very expenſive to maintain, | 
that ſome parts thereof can ſcarcely be ſupported by the 
income of the lands they are made to defend. 


From a little above the Port of Lynn, and through the 
harbour,. the channel was wide, and in ſome places very 
thallow, and is frequently changing by the ſetting of the 
current, and, I underſtood, was often nearly choaked by 
the ſand-banks and ſhoals thrown up or brought there by 
the tide, on its influx and reflux, particularly. where it 
ſets over or croſſes the harbour from the place where the | 
ſhips ufually lie, to Weſt or Old Lynn; from /thence it 
continued under the Weſtern ſhore paſt the Ferry Staith, 
down to where the bank turns off for Terrington Marſhes, Y} 
and then it ran by the Green Marſhes and through the 
ſands in a curved direction, and very ſhallow, to the Crutch, 
at which Place it was of a more equal depth and deeper } 

._ _ water, 
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water, though ſtill running between ſand-banks quite 
down to the Bar Beacon, and ſo to ſea, In paſſing through 
Lynn Harbour, I found the ſame to be very wide, and 
much incommoded with high ſhifting ſands, extending quite 
into the middle thereof, which render the navigation ex- 
tremely hazardous, particularly about the place where the 
Channel croſſes; and on ſuch moveable ſand-banks veſſels, 
whoſe pilots are not perfectly acquainted with the naviga- 
ton, or in ſtormy weather and a rough ſea, are ſometimes 
overſet, of which there has been recent inſtances, 


— 


On my proceeding down the river, I made the following 
obſervations : at the Gooles, or outfall ſluices, as I paſſed 
by, viz. at the Goole called Polver's Goole, there was but 
Iittle run of water into the river, and the border-lands, 
which drain thereby, were much overflowed, nearly up 
to the hard-lands. At the Goole called St. Mary's Goole, 
below St. German's Bridge (lately erected), the water ran 
through the ſame, for a few hours before low water, in 
a languid manner, and near Saddle-Bow ſome of the lands 
| which drain through it were wet and ſoaky, the water in 
the ditches being equal with the ſurface thereof. At the 

Gooles called Knight's Gooles, erected for the drainage of 
the greater part of Marſhland, I found the water to run, a 
few hours before low water, with but a flow current, acroſs 
the ſhifting ſands to the channel. I underſtood, that after 
high tides with ſtormy winds, they are frequently choaked 
up, and run but little for days together, even at the loweſt 
water; but when the land- floods, or freſhes, come down, 
[the water, for weeks together, is known to run from two 
to two feet nine inches higher at low Water than when I 
; 3 | took 
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took the ſoundings. During that period, there is not the 
leaſt water paſſes to ſea, but lies upon the ſurface of 
ſome thouſand acres of as prime land as any in the king- 
dom which drain this way, to the great damage of the 
ſame, and injury to both the proprietors and occupiers. 
thereof; as I underſtood at the time I took theſe 
minutes, the water was near a foot deep upon ſeveral 
acres of the high or inſide lands, and from two to four 
feet deep upon the lands called Marſhland Fen. The water 
was deep upon the floor, or ſea apron, of the Lower Goole 
5 feet Io inches, and had fallen during the courſe: of 
the ſpring only. about nine inches at the tail or land fide 
thereof ; a pitiful outfall indeed for the drainage of five- 
and-thirty thouſand acres of land! | 


Tilney and Clenchwarton Gooles, which open into the 
channel lower . down, I found much incommoded with 
ſands, and nearly choaked up; but as the lands draining 
through them (about four thouſand acres) lie very high, 
they may, with ifiduſtry and great expence in cleaning the 
ſtrings or outlets, by hand, at certain times of the year, 
make ſhift.to get rid of their waters this way; but I am 
certain they would have a much better outfall, were the 
drains carried within ſide the bank, down to Old Lynn. 


From the above obſervations it appears, that both drain- 
age and navigation by this river are reduced to a deplorable 
ſtate, and I fear are getting worſe, by the ſand-banks and 
ſhoals continually riſing, which manifeſtly appear by the 
outfall of Marſhland and other drainages, as ten or fifteen 
years ago they were in a much better ſtate ; and if we 
may argue from analogy, and infer from conſequences, 
| ; | 
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what has been gradually growing for that number of years 
' Paſt, what ſtate of drainage may we expect the country to 
be in ten or fifteen years hence? and what in a longer 
period, if nothing effectually be done to improve and ſe- 
cure the outfall to ſea ? as wind-mills, the laſt effort, and 
the only expedient at this time that can give relief to the 
low lands, I fear alſo muſt be deſerted ere long, as they 
are now got to the laſt degree in ſize, if not improvement. 
But provided that ſuch an artificial (at the beſt uncertain) 
drainage could be carried on for a ſeries of years at a 
tolerable expence, I beg leave to aſk in what competition 
does it ſtand to a natural one by a certain and good out- 
fall? The cenſure of the one or an eulogium on the other, 
it will be needleſs for me here to inſiſt upon as abſurd, and 
would be conſidered as an attack upon the good ſenſe of 
mankind. Low-water-mark in this river is gradually getting 
higher: and in time, it is my opinion, that the waters 
without, frequent land-floods happening, will not be able 
to force their way to ſea through the ſands and ſhoals, 
they being often divided, and in the laſt quarter's ebb 
run ſo languidly and ſhallow, as to loſe all power of grind- 
ing. Such low. water-mark I underſtand, from good au- 
thority, is now three feet higher at Denver-Sluice than it 
was in the year 1777, when Mr. Golborne made his obſer- 
vations and report. 1 
The above being moſtly from obſervations made on the 
water, I now proceed to thoſe made upon the land ; that 
is to ſay, the line of levels, or falls, taken from St. Ger- 
man's Bridge to Eau-Brink, from thence acroſs the lands 
in a ftraight direction, to Lynn channel, or harbour, 
about two furlongs above the town, or to a place where 
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the propoſed new cut, or channel, would fall into the pre- 


ſent one, and from thence down to the GCrutch 3 but the 


latter part was not taken in quite ſo regular a' manner as 
the former, owing to the quick-ſands and other Jam 6f 
ments. | : 


The ſaid levels were taken from low-water-marks, 
made at the water's ſurface in ſmall - ſpring tides, when 


there was not the leaſt land- flood, or freſh, in the river, 


which I found to vary but little from thoſe taken in the 
neaps, ſo that it was not the moſt favourable opportunity 
to gain the greateſt fall : ſuch water-marks were taken at 


the ſame inſtant by perſons appointed at the ſeveral places: 


and that part of the line of levels from German's Bridge 
to above Lynn, was taken forward and backward by a 
very accurate inſtrument ; and, to ſhew the accuracy of the 
ſame, there was only one inch and ſeven-tenths difference 
in the operations of fifty-eight ſtations (or in placing the 
inſtruments ſo many times); ſo that any calulations, re- 
port, or opinion, may ſafely be groufided upon the FALL 
as given by thoſe levels, without the leaſt doubt or ſuſ- 
Picion of being betrayed into error thereby. Thus much 
I thought well to premiſe, it being the foundation, or 


| baſis, on which that moſt important ſuperſtructure is to 


be erected, viz. the /alvation of a long- neglected country, 
by the drainage of three hundred haue acres of in- 
undated lands ! 


It appears from the ſaid levels, that there is a fall from 
German's Bridge to Eau-Brink of ſix inches, being fix 
furlongs, or three quarters of a mile ; from thence acroſs 
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the land in a ſtraight direction to a little above Lynn Harbour, 
I find the fall to be four feet ten inches and four-tenths, 
the diſtance being two miles and three quarters; and from 
thence to the Crutch, the fall is two feet and ſix-tenths of an 
inch, the diſtance being three miles; ſo that there is a fall of 
water, in the diſtance of ſix miles and an half, of ſeven 
feet five inches, a fall more than ſufficient (if acting in a 
confined channel) to lower the ſurface of low-water at 
German's Bridge, four feet and an half, as will appear by 
the following illuſtration; It is univerſally allowed, by thoſe 
who have made the doctrine of fluids their ſtudy, that three 
inches fall in a mile will produce a briſk current in a ſtream 
or river, but doubtleſs a fall of four inches in a mile will 
produce one much more ſo; ſo that allowing four inches 
in a mile for the current, from German's Bridge to Lynn, 
where the channel is intended to be confined, viz. three 
miles and an half, will make fourteen inches; and allow- 
ing in the other three miles ſix inches per mile, will be 
eighteen inches (together two feet eight inches); which, 
taken from ſeven feet five inches, the whole fall, leaves 
four feet nine inches, and ſo much would low-water-mark 
be lowered at German's Bridge, by mins the river down 
| a ſtraight cut or channel. 


Nearly the Gaze would take place at Denver, and Salter's 
Load Sluices, as well as the rivers freely communicating 
with this, and would be proportionably felt at the outfall of 
every drain throughout the ſaid South and Middle Levels. 
It would be a certain drainage to all thoſe border-lands 
which have their outfalls into the river Ouſe below Den- 
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ver Sluice; and would prove effectually ſo to that valuable 
tract of land called Marſhland, except the low parts of the 
fen, the drainage of which could eaſily then be compleated 
* the afſiſtance of an engine-mill. | 


I would therefore recommend the deſerting of the pre- 
ſent channel (making a dam acroſs the ſame), and the open- 
ing of a new cut, or channel, from Eau Brink, acroſs the 
old lands and marſhes, to about two furlongs above Lynn; 
the ſaid cut to be made at the upper end of the width of 
the preſent river, a little below German's Bridge, and 
the lower end to be wider (to give an adequate indraught to 
the tides), to have banks formed at a proper diſtance on 
each ſide thereof, with the earth coming out of the ſame, 
and to have two piers at the mouth or entrance thereof 
from the ſea, made with rag or other common ſtones. But 
in the execution of it attention ſhould be had to the ſoil or 
materials it would be carried through; as if it be compoſed 
of ſtrong clay, it ſhould be made in the firſt inſtance to the 
width and depth intended, the bottom ſhould be formed 
with a declivity, and at leaſt fix feet lower than the 
low-water-line. But if it ſhould be. found a ſilt or ſandy 
| ſoil, it would not be neceſſary to take thoſe precautions; 
as with proper care, and the uſe of the ſpade machine, it 
might be ground down to any depth required. 


By the making of ſuch new cut, and turning the channel, 
it would prove of very great advantage to thoſe who have 
banks toſupport againſtthe preſentchannel below Eau-Brink, 
which heavy expences, in a little time, they would be re- 
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leaſed from. The ſaid channel in a few years would be quite 
filted up, and become good and firm land, the fale of which 
would in great meaſure pay the purchaſe for lands uſed in 
the new cut, its banks, and forelands, or the money ariſ- 
ing by ſuch ſale might be applied generally to the payment 
of any other debts that were contracted. | in carrying the 
ſaid propoſed Works into execution. 


The ufe of the ſpade machi ne I would alſo recom- 
mend in the rivers above, to take down the ſand-banks 
or ſhoals ; and have but little doubt, by ſuch management 
after the cut were made, of grinding down the bottom 
of the River Ouſe, to lower or reduce the water's ſurface 
equal to that at Lynn at this time, or five feet and a 
Half lower at German's Bridge than it now runs. This 
is from opinion; but the above reduction of four feet 
nine inches is deducible from mathematical obſervations, 
phyſical truths, and ſtated: facts. 


What makes me more fixed in my opinion, is by a re- 
cent and ſimilar inſtance, by a like cut made at the 
outfall of Wiſbich River, which has had all the- de/ired 

effects, though the undertaking had not that apparent cer- 
tainty, nor was it of equal magnitude, with this; and, from 
certain and known facts, I can ſpeak to the fame, as, be- 
fore it was executed, I was called upon by the Commil- 
ſioners of Tid and Newton drainage, to take the levels 
from their outfall ſluice to Gunthorpe Sluice, when the 
water was deep upon the floor, or ſea apron, of Gun- 
thorpe Sluice, ſeven feet, during the winter ſeaſon, at low 
water; and in the year 1782, I was called upon by the 
7 | | Com- 
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Commiſtoners of the Bedford North-Level to take the 
levels and ſoundings of Wiſbich River, from Peterborough 
bridge down to Gunthorpe Stuice, at which time the wa- 

ter ran ſix inches deep upon the faid floor, viz. fix feet 
and a half lower than it had done for ſeveral years Pre- 
ceding the OY of the ſaid cut, 5 


This cut was alſo pop by the fame Mr. Kinderley 
ſome years ago, and was made from a place called the 
River's End, to carry the channel through the Green 
Marſhes, about a mile and a half in length, to avoid the 
moveable ſand-banks and ſhoals in the Bay it paſſed through 
en the Norfolk ſide thereof; and which had the propoſed * 
effect of lowering the waters at Gunthorpe Sluice (the 
outfall for the North-Level, Portſand, part of Sutton-Hol- 
land, and other waters) ſix feet on the firſt opening of the 
works; which prodigious fall gave immediate relief, and 
ſecured the drainage of the above and other valuable 
tracts of land, draining by the faid river, and rendered a 
diſtreſſed and almoſt deſolate country, once again 'flouriſh= * 
ing, to the then great comfort, and the preſent enriching, 
of numerous families, as well as an acquiſition of ſome 
thoufand pounds per annum to the community at. large. 
It had alſo the moſt ſalutary effect on the navigation to 
the port of Wiſbich, which town it relieved from its de- 
preſſed ſtate, and rendered it again reſpectable, and it is now 
for its magnitude as flouriſhing'a place in trade and c 
merce as moſt in the Kingdom. 
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The effect which the propoſed cut would have upon 
the navigation in the River Ouſe, would be of great im- 
* portance to trade, as ſhortening the diſtance would ac- 
celerate the paſſage of the craft going thereby to and 
from Lynn, and render the ſame ſafe at all times, They 
would then be conducted by a channel ſheltered between 
banks, and not liable to be expoſed to the violence of the 
winds and tides, and danger of the ſand- banks, which now 
attend the navigation through that dangerous river (or 
rather bay) from Lynn to St. German's, where merchants 
and traders meet with ſo many diſaſters, loſſes, and fre- 
quent delays, that trade is now carried on thereby with 
great hazard, much difficulty, and conſiderable expence. 
As to any idea or fear the traders may have of the craft 
being rendered unmanageable by the rapidity of the cur- 
rent, would be extinguiſhed a little time. after the intended 
cut or river were opened, particularly if a land- flood, 
| ſhould quickly follow, as the current ſhortly after that would 
run ſmoothly, or in the ſame manner the upper part of 
| the river about German's Bridge now does. The effect it 
might have on the harbour of Lynn, I cannot conceive 
would be attended with any of the dangerous conſequences 
as ſome are ſo much alarmed at; but, on the contrary, 
would be of great uſe thereto, if the waters coming 
through the cut were properly pointed down the channel, 
through the harbour, and exertions uſed to affiſt it by 
| throwing out jetties, &c. at proper places; by ſuch means, 
there would be a great probability of bringing the 
channel along by the town, at ſuch diſtance as deſired, 
and to fall down to the Crutch in nearly a ſtraight di- 


rection. As to the danger of the current raiſing ſand- 
L banks 


N 
banks or bars acroſs the channel, as Pn to have been 
ſuggeſted by ſome, I cannot by any means agree to; it not 
being like a head of water held up by a ſluice, or reſervoir, 
for a ſcour only, which, when let off for want of a con- 
tinued back water, goes off with a flaſh only, and often 
produces the effects alluded to, of blowing deep holes or 
pools juſt below the outlet, and, by its expanding and 
growing weaker as the diſtance increaſes, lets fall again {| 
thoſe particles of ſand and ſoil it is ſurcharged with, and 


there forms bars or banks; but, in this caſe, the waters 


paſſing through the cut or new channel would have a dif- 
ferent effect, as the ſhortening of the indraught of the tides, 
and reducing the low-water- mark; the tides therefore 
would flow much quicker, conſequently higher up the 
rivers than they now do by ſeveral miles, and would form 
a deep and large column or body of water that would deſcend 
upon every ebb with a great force or momentum (by then 
it got into this harbour) that would continually grind and 
{ſcour the bottom of the channel, and take away with it 
all thoſe particles of ſand or ſediment that might be DrOUANE 
in with, or depoſited by the tide during its flow. It may 
be aſked, if the tides were to flow higher up the rivers, - 
would not the banks above the cut be in danger of being 
overflowed ? In anſwer thereto, I do not mean pr the tides 
flowing higher up the rivers, that they would flow higher 
againſt their banks in tbat degree, as may have been ſuppoſed 
by ſome, but that they would certainly flow ſomething 
higher in ſtill tides againſt the banks above than they do now, 
by reaſon that the diſtance from the bay would be ſhortened, 
conſequently they would require leſs time (with the ſana 
velocity they run with now) to come to or reach any aſ- 
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ſigned point in the river above; therefore, the impulſe from 
the ſea would not be withheld whilſt the tides were fur- 
ther advanced up the river than they now are; as the 
climbing over the ſand-banks, by the friction againſt the 
bottom of the preſent channel, and the diſtance alſo 
conſidered, muſt retard their motion at leaſt three quarters 


| of an hour in running up to German's Bridge. But I think | 


high tides, accompanied with violent winds, do flow (as this 
river or bay is circumſtanced) at that place and above it, nearly 
equal in height or to the ſame level with the ſea now, 
as they would then; in conſequence thereof, the banks 
above would be in no more danger of being overflowed 
after the cut was. made (upon the dangerous tides) than 

they are at preſent; but this I think would admit of a 

demonſtration, if it ſhould hereafter be found requiſite. 


I ſubmit the foregoing obſervations and opinions with 
due diffidence, hoping my employers (and all others whom 
it may concern) will excuſe the manner in which they 
appear, as, from the hurry of the buſineſs, had not time 
methodically to arrange them, and treat of the matters 
Herein contained, in the manner I could have wiſhed, 
and which the importance of the ſubject demands. 
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Soundings of the RiverOuls: 435 Channel, from alittle 40 
St. German's Bridge down to the Crutch in the Bay, below 3 
the Port of Lynn, taken at Low- Water, in the latter End 
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